The uteri of untreated ovariectomized mice consisted almost entirely of myometrium and connective tissue stroma. After oestrogenic stimulation these tissues underwent marked hypertrophy, but showed little proliferation.
INTRODUCTION
There have been numerous studies on the biochemical parameters of oestrogeninduced growth of the rodent uterus (Szego & Roberts, 1953; Mueller, Herranen & 
MATERIALS AND METHODS
Mice of a strain used previously (Martin & Finn, 1968) were ovariectomized via a dorsal incision using bromethol (Avertin, Winthrop) anaesthesia. Two weeks later they were 'primed' with three daily injections of 100 ng oestradiol-17/? (Searle Ltd). These and subsequent injections of oestradiol were given subcutaneously in 0-1 ml arachis oil at 10.00 h. [3H] Thymidine (Radiochemical Centre; sp. act. 5 Ci/mM, -5/íCi/g body wt) in 0-1 ml 0-9 % NaCl solution was injected i.p. 1 h before the mice were killed. The uterine horns were dissected out, blotted lightly and weighed to the nearest 0-1 mg on a torsion balance. They were pinned to a uniform length of 2-5 cm and fixed in Bouin's fluid. Wax sections (5 /tm) were cut transversely from the midregion of each horn. Autoradiographs were prepared, using Ilford K5 dipping emulsion diluted 1:5 with distilled water, and were exposed for 4 weeks at 4°C . After development, they were stained with Coles' haematoxylin and eosin. Counts of mitotic and [3H]thymidine labelled cells were made under oil immersion ( 1250) on samples of at least 400 cells per uterine tissue (Text- fig. 1 ). Counts of labelled metaphases were made on 100 mitoses/uterus.
The uterus can be considered as a cylinder and the myometrium, stroma and luminal epithelium as three concentric cylinders. Since each organ was pinned to a uniform length, the area of each tissue in section was proportional to its volume. Drawings were made of one section from the mid-region of each uterine horn using a Wild drawing tube at constant magnification. The relative 'volumes' of the stroma, myometrium and luminal epithelium were estimated by cutting out the appropriate region of each drawing and weighing it to the nearest 0-1 mg. (Table 1) .
Uterine weight increased to a peak 11 h after the first oestrogen injection. This increase, due to increased water content (Astwood, 1938 fig. 4 ). The labelling index did not increase until [21] [22] [23] [24] [25] h when it rose to 7 % (Tables 1 and 2 ). Most cells incorporating thymidine at this time appeared to be endothelial cells of the blood vessels. This was particularly obvious in the submyometrial region (PL 2, fig. 6 ). However, it was not always possible to distinguish endothelial from other cells and the labelling indices included all types. During this period there was little difference in the labelling of the periluminal and submyometrial regions of the stroma (Table 2) .
A second injection of oestrogen at 24 h produced a massive increase in uterine weight 6 h later and this was accompanied by similar increases in stromal volume and oedema (PL 2,  fig. 5 ). During this period stromal labelling declined until 35 h, rose at 40-45 h and declined again at 50 h, the submyometrial region having higher indices throughout (Table 2 ). Mitoses first appeared at 25 h and a few were visible at all times after the second injection, but the mitotic index was not estimated.
Although oestrogen increased stromal proliferation, relatively few cells were in¬ volved and cell number increased hardly at all over the period of study (Text- fig. 3 ). The glandular epithelium The labelling indices of untreated ovariectomized mice were higher in the first experiment than in th » second. This also applied to the luminal epithelium. No satisfactory explanation can be given for this, although it may have resulted from the shorter interval between priming and treatment in the first experiment.
Diurnal fluctuations were significant but small compared with the increases that followed oestrogen (Table 1) .
After oestrogen the labelling index increased significantly at 6 h and continued to rise to a peak of [22] [23] [24] [25] (Text-fig. 4 ). Although a second injection of oestrogen did not stimulate further DNA synthesis in the glands, it did prevent the early reappearance of dying cells. These results show that oestradiol rapidly increases proliferation of the uterine luminal epithelium of ovariectomized mice. Perrotta (1962) observed similar but delayed increases, probably because she used oestradiol benzoate which is absorbed slowly after injection. Beato, Lederer, Boquoi & Sandritter (1968) reported that epithelial labelling indices rose 7-8 h after the injection of 100 ng oestradiol-17/?, but did not exceed 25 %. However, it is not clear whether these data came from the luminal or glandular epithelia, or both. Galand, Leroy & Chretien (1971) found large fluctuations in luminal labelling indices in the 48 h after administration of high doses of oestradiol benzoate, but did not evaluate the time-course of the response in detail.
It is generally accepted that increased uterine epithelial proliferation results from a shortening of the cell cycle ; mainly at the expense of Gl5 partly at the expense of S and possibly at the expense of a G0 phase (Epifanova, 1966) . (G1 is the interval between mitosis (M) and the start of the period of DNA synthesis (S). G2 is the interval between S and M. Some workers believe that cells can leave the cell cycle and enter a resting state (G0).) Since 60% of cells were in S at 10-12 h, G1 (in the sense of the interval between entry of the hormone into the cell and of the cell into S) ranges from 5 to 11 h. Epifanova (1966) (Epifanova, 1966; Das 1972) Estimates of the duration of DNA synthesis in the oestrogen-stimulated uterine epithelia, vary greatly (Epifanova, 1966; Galand, Rodesch, Leroy & Chretien, 1967; Galand et al. 1971 ; Das, 1972 (Epifanova, 1966; Das, 1972) and at any time the majority are in Gx or perhaps G0 (Epifanova, 1966 (Martin & Finn, 1971) , in their cell cycle times and the hormonal modifications thereof (Epi¬ fanova, 1966; Das, 1972) . Epifanova (1966) 
